negative for CD34 expression. It may be that expression
negative for CD34 expression. It may be that expression Table 1 , the percent donor cell reconstituTo further examine the role of CD34 in stem cell homing, tion is shown for the surviving recipients 5 and 11 we used the 2 day homing assay to assess localization months post transplant. Because 17% of animals that of cells from CD34 knockout mice in the spleen. PKH26 ϩ received a single male cell showed long-term male reFr25lin Ϫ cells from mice with a disruption in their CD34 constitution, there is a 500-to 1000-fold enrichment of gene (Suzuki et al., 1996) seeded the spleen of normal LTR cells after homing of the Fr25lin Ϫ starting popurecipient mice to a greater extent than did normal HSC lation.
(data not shown). This finding provides additional eviThe five long-term survivors of a single cell were sacridence that CD34 may be responsible in part for the ficed at 11 months and cells from each of their marrows directed homing of cells with LTR ability early after transwere plated for hematopoietic progenitors and also used plant. for serial transplantation. Table 3. small intestine, and large intestine. Lymphocytes could be confidently excluded from our identification of epiQuantitative analysis of donor cell reconstitution was performed only for those cell types that could be definithelial cells by reliance on strict criteria for the characterization of epithelial cells. These include cell size (nuclei tively identified by these antibodies. Based on the data presented in Table 3 , therefore, the tissues examined at least twice as large as normal lymphocytes), cytokeratin immunohistochemical staining up to the nuclear included lung (bronchi and alveoli), esophagus, stommembrane, and lack of the halo indicative of lymphocyte ach, small bowel, colon, renal tubules, biliary tree (chocytoplasm (data not shown). These data not only confirm that the Y chromosomepositive cells are epithelial, but that they are functional cells that express tissue specific genes. Moreover, the type II pneumocyte is known to be the intraorgan stem cell in the lung parenchyma, responsible for regenerating new type II pneumocytes as well as type I pneumocytes, which account for greater than 80% of the alveolar surface. Thus, engraftment of type II pneumocytes from per recipient. The percentage of animals that received greater than one cell calculated by Poisson statistics and viability (50% to 60% viable by propidium iodide staining) was no greater than 7%-9%. The cells were elutriated, lineage depleted by antibody treatment, labeled with PKH26, passaged in a mouse for 2 days, and passed through the cell sorter, followed by retransplantation into new recipients all contributing to this level of viability. We are confident that since 17% of the animals engrafted, at least some of them received a single cell. We have repeated these studies using direct visualization of single viable cells, rather than depending upon limiting dilution prior to injection into mice for longterm engraftment. Fifty-six percent of these mice were alive at 3 months. We observed both hematopoietic and nonhematopoietic (epithelial) engraftment in a sample of these mice, which further supports the conclusion that multi-organ, multi-lineage engraftment occurred.
The high level of engraftment of blood and marrow 11 months post transplant suggests that the expansion and differentiation of a single marrow SC to reconstitute the majority of the hematopoietic system of a lethally irradiated recipient is feasible. Three of the long-term survivors had greater than 70% donor cells in the blood at 5 months post transplant and 50% or more male cells at 11 months. This is also reflected in the large number of donor-derived progenitor cells (CFU) at 11 months (greater than 70%). Two of the mice appear to have lost most of their graft (mice #1 and #5), but only mouse #1 also lost donor type colony forming progenitors at 11 months. Even the mouse with little peripheral blood engraftment and no marrow progenitor engraftment at 11 months (mouse # 1) had nonhematopoietic cell engraftment at this time. The data presented herein demonstrate a high degree of plasticity with a single cell having the ability to differmonoclonal antibodies employed here are specific for epithelial cells and are not identified in cells of any hemaentiate into cells of the GI tract, lung, and skin. Although little is known about how these cells obtain this degree topoietic lineage (Moll et al., 1982; Sun et al., 1984) . Moreover, when double immunohistochemistry was of differentiative potential, it is possible that the cells are "summoned" to sites of injury by factors secreted performed with anti-macrophage specific antibodies, single cell colocalization of the two markers never ocfrom the damaged organ. Once the cells arrive in the damaged tissue, the local environment stimulates gene curred, confirming that these cytokeratin-positive cells were not macrophages that had phagocytosed debris expression patterns that cause a morphological change in the phenotype of the cell. Interestingly, theories reof dead epithelia.
The epithelial engraftment was found at different fregarding how cells undergo cell type-specific differentiation strongly suggest that tissue-specific transcription quencies in different organs. These differences may be due to (1) ., 1996) . In additional experiments, to be absolutely cercollected above 585 nm. Images were pseudocolored using image tain that the mice received one male donor-derived, passaged processing software (Adobe Photoshop, San Jose, CA). Cell counts PKH26 ϩ cell, rather than using limiting dilution, a single cell visualwere obtained by first counting all of the Y chromosome-positive ized under the microscope was drawn up and delivered directly to cells in a defined area on the tissue, and then counting the total a syringe. This cell was then injected along with 2 ϫ 10 4 female number of cells in that area using the 5 ϫ 7 immunostained photorotor off cells in a total volume of 500 l. 
